tively by TaqMan-Based Multiplex PCR, no PCR products were detected when DNAs from other bacterium were used in the multiplex assay. Among the 30 patients with clinical symptoms of sepsis, 18 patients were confirmed positive by Multiplex realtime PCR and seven patients were confirmed positive by blood culture.
Conclusion:
TaqMan-Based Multiplex real-time PCR assay with highly sensitivity, specificity and broad detection range, is a rapid and accurate method in the detection of bacterial pathogens of sepsis and should have a promising usage in the diagnosis of sepsis.
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| INTRODUCTION
Sepsis is a leading cause of morbidity and mortality worldwide in hospitalized patient. The survival rate of septic patients mainly depends on a rapid and reliable diagnosis, since in the case of severe sepsis there is an average 7.6% decrease in survival rate per hour from the onset of hypotension without effective antimicrobial treatment. 1, 2 While the early identification of a pathogen increases the chance of targeting the correct etiologic agent and may avoid misuse of antibiotics. So far blood culture (BC) is regarded as the gold standard to detect blood pathogens, however, blood cultures do not always provide high diagnostic accuracy for infection in a timely manner, routinely taking several days before the result is positive availably and is often negative. 3 Furthermore, the common practice of antibiotic therapy prior to pathogen identification coupled with inconsistent laboratory support makes etiological diagnosis extremely difficult. Therefore, a fast and accurate diagnostic method is highly desirable. Recently, several molecular methods 4, 5 for diagnosis of bloodstream infections were developed, and they are also being used as an adjunct to traditional methods for faster and accurate results. Methods based on PCR techniques come to the forefront, which enables precise and rapid detection of microbial genetic markers. Unfortunately, identification of microbes directly in blood encounters numerous obstacles associated with their very small number in the sample, the presence of inhibitors disrupting DNA amplification and the need to obtain nucleic acid isolates of very good quality. [6] [7] [8] The mentioned difficulties were the reason why, so far, there have been very few commercially available diagnostic kits for molecular diagnosis of sepsis. Thus, it is necessary to develop a broad range and rapid detective system for sepsis. In this study, we describe a TaqMan-Based Multiplex realtime PCR detection system, which allowed for rapid detection of 10 most frequent bacterial pathogens from blood samples, [9] [10] [11] [12] [13] [14] [15] this system may provide more rapid, broad range, and accurate diagnosis of sepsis. Different annealing temperatures (56°C, 57°C, 59°C, 60°C, 61°C) were compared in this study. The multiplex PCR has a higher specificity and amplification efficiency at an annealing temperature of 60°C. An annealing temperature of 60°C was selected to complete the study. The sequences were selected and aligned using the software Bioedit 7. 200 μL of absolute alcohol was added and the solution was put in
| MATERIALS AND METHODS

| Bacterial spectrum of detective system determination
| Design of primers and probes
Magnetic frame. After the supernatant was removed, the precipitate was added to 500 μL of washing solution 1 (added absolute alcohol before use), and removed supernatant again. It was then added to 500 μL of washing solution 2, after supernatant was removed, 500 μL of washing solution 3 was added. Finally, removed the supernatant, and the precipitate was allowed to stand for 2 minutes, then, 80 μL of elution buffer was added, the DNA template was prepared. With this method, the DNA extraction was completed in approximately 10 minutes.
| Multiplex real-time PCR procedure
The reaction mixture contained 1 U of Faststart Taq polymerase, 
| Sensitivity test
To determine the detection range, we prepared a 10-fold dilution 
| Specificity test
To validate the specificity of TaqMan-Based Multiplex real-time PCR, DNA was extracted from 10 standard strains, then was added to a negative control sample, and subjected to the multiplex PCR in parallel with the negative control sample. The experiment was repeated twice.
Furthermore, the specificity was confirmed by PCR product sequencing, DNA sequencing was carried out in Sangon Biotech (Shanghai) Co Ltd (Shanghai, China). 
| Comparative trial of Multiplex real-time PCR and blood culture in small clinical samples with suspected sepsis
| RESULTS
| Result of blood samples
A total of 20 whole blood samples were gathered after bacteria cultures were designated positively. Double samples were collected for all species. All the blood samples were detected positively by TaqManBased Multiplex PCR.
| Sensitivity
A 10-fold dilution series from 10 5 to 10 1 CFU/mL were used to determine the detection range. Different bacteria showed various sensitivity. The positive rate of each bacteria at different concentrations were showed in Table 3 . The mean frequency of positive for Multiplex real-time PCR was 96% at a concentration of 1×10 2 CFU/mL, and it was 100% at a concentration >1×10 3 CFU/ mL ( Figure 2 ).
| Specificity
Standard strains including the 10 target pathogens and five negative controls were detected in this study. 
| DISCUSSION
Sepsis is a serious disease with high mortality in hospitalized patient.
Rapid and modern diagnosis of sepsis requires application of methods that enable the detection of microorganisms directly from the patient's blood sample within a few hours, which will increase the chances of the patient ' s survival. 16 Conventional method, blood culture, has some disadvantages with regard to the desired rapidity and sensitivity. Furthermore, it is influenced by various factors and can reduce the chance of a positive result. Recently published guidelines recommend antibiotic administration within 1 hour for patients suspected of having septic shock or severe sepsis. 17 During severe infection, empirical antibiotic therapy is inappropriate in roughly one-third of cases, and this substantially increases mortality and hospital length of stay. 18 In the setting of infection, any tool enabling prompt and accurate documentation of pathogen might theoretically reduce mortality and may serve to improve hospital resource use. 18 Thus, a rapid, sensitive, specific, and broad range identification method is required. Chang et al. 19 reveal All the results reveal that TaqMan-Based Multiplex real-time PCR is a rapid, broad range, specific, and sensitive method. In this study, a TaqMan-Based Multiplex real-time PCR assay was designed for detection and identification of 10 pathogens. All of the experimental samples are positive (both standard strains and whole blood samples) when detected by the TaqMan-Based Multiplex PCR without false negative, thus we hold the opinion that it is an accurate method with broad detection range.
The sensitivity of the TaqMan-Based Multiplex real-time PCR was 96% at a concentration of 1×10 2 CFU/mL, and it was 100% at a con- Multiplex real-time PCR and subjected to DNA sequencing to confirm the results, sequencing data confirmed the amplification of expected DNA sequences from the bacteria. We have the opinion that bacterial culture might be negative in some patients due to low bacterial count or empirical antibiotics therapy before collection of blood. However,
TaqMan-Based Multiplex real-time PCR could report a positive result because both dead and viable microorganisms that could be detected.
This system may have high sensitivity and specificity.
| Limitations
In the clinical trials, due to small sample size of patients with clinical symptoms of sepsis in this study, differences between Multiplex realtime PCR and blood culture were not significant, the further research is needed to do. In addition, there is an issue that cannot be ignored, most of Taq DNA polymerase was expressed by E. coli, thus, the crossreaction between residual gene segment and probe for E. coli is difficult to avoid. Even though E. coli is a very frequent pathogen in sepsis, it was excluded from the study under existing condition. We believe that further studies are needed to address this issue.
| Summary
This study suggests that TaqMan-Based Multiplex real-time PCR assay with high sensitivity, specificity, and broad detection range, is a rapid and accurate method in the detection of bacterial pathogens of sepsis and should have a promising usage in the diagnosis of sepsis. 
ACKNOWLEDGMENTS
